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What is claimed is: 

1 . A catneter shaft comprising: 

a first tube including a lumen, an inside wall surface, and an outside wall surface, 
said first tube having an orifice in a proximal portion of said first tube; 


a second tube 
second tube having a 


inserted through, and extending distally from, said orifice, said 
ength, a lumen therethrough, a proximal portion, an inside wall 
surface and an outside wall surface; and 

a bonding regiombonding said' second tube outside wall surface to said first tube 
wall surface, said secondvtube |n^de wall surface being formed of a second, lubricious 
material for a majority of a^aid second tube length, said first tube wall having a^lay^of a 
first, flexible material extending for a majority of said first tube length, said first material 
being different from said secbnd material. 


2. A catheter shaft as 
proximate said orifice. 



aim 1, wherein said bonding region is 


A catheter shaft Vs recited in claim 1, wherein said bonding region 
includes bonding between said firs^ t^^outside surface and said second tube outside 
surface proximal of said orifice and said bonding region includes bonding between said 


first tube inside surface and said seconfl tube outside surface distal of said orifice. 


4. A catheter shaft as recited in ofefm j), wherein said second tube inside and 
outside wall surfaces are formed of said second inaterial. 
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5. A catheter shaft as recited in claim 4, wherein said second tube wall is 
formed of substantially said second material therethrough. 

6. A catheter shaft as recited in claim 5, wfrerehi said first tooe inside surface 
is formed of said second material proximate said bonding region. 

7. A catheter shaft as recited in claim 6, ^herein said first tube has said 
second material disposed over most of said firsj/tube inside surface proximate said 
bonding region and distal of said bonding : 


8. A catheter shaft as reci^d in claim T^rtlerein said first tube includes said 
second material as an insid'e layer/^3 first m^fial as an outside layer, and a tie-layer 
disposed between said inside an^mtside layers. 


A cathe 


/ 


shaft as recited4n clatoi 'fiTwh^rein said second tube includes 


polyethylene, said^rst tut^e includesyan ins)de layer of polyethylene, an outside layer of 
PEBA, and a tie/layer diskked between/aid inside and outside layers. 


10; 


A catheter shaft as recited in claim (Lxwherein said first tube has said 



inside surface formed of said second material proximate said bonding region and has said 
insider surface formed of said first material distal of said bonding region. 
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11. A catheter shaft as recited in claim 10, further comprising a transition tie- 
layer disposed between said first and second materials. 


12. A catheter shaft as recited in claim 11, wherein said second tone includes 
polyethylene and said first tube includes polyethylene proximate said bpfiding region and 
said first tube is formed of PEBA distal of said tie-layer. 


13. 


A catheter shaft as recited in claim 1 


ein said first tube inside surface 


includes said first material. 


14. A catheter shaft as recited irv claim 13 


outside surfaces are formed of said first material 


15. 


A catheter shaff as'recited 


2ter jsnairas 
said first material proximate said bonding 



ein said first tube inside and 


14^wjiefein said first tube is formed of 
and distal of said bonding region. 


16. A catheter shaft^as^fecited in claim 15, whepem said second tube has a 
proximal portion proximate^aid bonding region having an outside surface formed of said 
first material. 


17. / A catheter shaft as recited in claim 1 Vymerein said second tube is formed 
of said firs't material in said proximal portion and formed of said second material distal of 


/ 


said proximal portion and has a transition tie-layer therebetween. 
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18. A catheter shaft as recited in claim 17, wherein said first material includes 


PEBA and said second material includes polyethylene. 


19. A catheter shaft as recited in claim 15, wherein said second tube is formed 
of said second material, said second tube proximal portion includes a tie-layer disposed 
over said second material and an outer layer of said first material disposed over said tie- 
layer. 


20. A catheter shaft as^ecited in 
PEBA and said second material includes 


21. 


A catheter shaft as, 

./ 

inside layer formed of said s 



9, wherein said first material includes 


rein said second tube has said 
1, a tie-layer disposed over said inside layer, 
and an outside layer formed of said/first material disposed over said tie-layer. 


22. A catheter shaft as recited in-claim 24, whprein said first material includes 


iterial includes polyethylene. 



PEBA and said second"" 


23./ A cathete/s^iaft as recixed in claim 15-Mierein said second tube proximal 
portion is formed of saitHfifst material and said second tube distal of said proximal 
portion is bonded to said proximal portion and has an inside layer formed of said second 
material, a tie-layer disposed over said inside layer, and an outer layer formed of said 
second material disposed over said tie-layer. 
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24. A catheter shaft as recited in claim wherein said first material inpWdes 
PEBA and said second material includes polyethylene 


25. A catheter shaft as recited in claim 15/whepdm said second tube proximal 
and distal portions have an inside layer formed of^aia second material and an outside tie- 
layer disposed over said inside layer. 



26. A catheter slrafrl as recited An claim 25, Whefem said first material includes 
PEBA and said secon^material includes polyeth^&ne, wherein said second tube outside 
tie-layer wall surface is heat bonded to^aid first tube inside wall PEBA surface 
proximate sain orifice. 


27. A catheter shaft comprising: 

a first tube including a lumen, an inside wall surface, and an outside wall surface; 
a second tube disposed at least partially within said first tube, said second tube 
having a length, a lumen therethrough, an inside wall surface and an outside wall 
surface; and 

a bonding region bonding said second tube outside wall surface to said first tube 
wall surface, said second tube inside wall surface being formed of a second material for a 
majority of said second tube length, said first tube wall having a layer of a first material 
extending for a majority of said firs\tube length, said first material being different from 
said second. 
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28. A catheter shaft as recited in claim 27^whpreirrSaid first material and sa 
second material form weak bonds when heat bonded to each other. 

29. A catheter shaft as recited in claim 28^\^rein sakJ/Sonding region 
includes bonding between said first tube inside surface and saijr second tube outside 
surface. 

30. A catheter shaft as recited Jn*Hc^iip^27^^ said bonding region 
includes bonding between said first y tifbe insid^/ surface and said second tube outside 
surface. 


31. A catheter shaft as recited^m claim 27, wherein said second tube wall is 


■ sn^ix as^cite^r 
formed of substantially said second material therethrough. 



32. A catheter^haft as recited in claim 31, wherein said first tube inside 

A / / ^ . 

surface is formed of saifl second material proximate said bonding region. 




33. A' catheter shaft as recited in claim 32, wherein said first tube has said 

/ . . 

second material disposed over most of said first tube inside surface proximate said 
bonding region and distal of said bonding region. 
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34. A catheter shaft as recited in claim 33, wherein said first tube includes said 
second material as an inside layer, said first material a^affoitside layer, and a tie-layer 
disposed between said inside and outside layers. 


35. A catheter shaft as recited in claim 32^wherein sa^d first tube has said 
inside surface formed of said second material proximate said boding region and has said 
inside surface formed of said first material distal of said bonding region. 


36. A catheter shaft as recited in claim ^5, furfter comprising a transition tie- 
layer disposed between said first and secefnd mijfc6rials. 


37. A catheter shaft, 


polyethylene and said firsUiibe in^lj^^ proximate said bonding region and 

said first tube is formed of PEBA distal of said tie-layer. 



em said second tube includes 


38. A catheter s$ift as reeifefl in claim 27^jvfi3rein said first tube inside 
surface includes said fJrst.material. 

iaft as recited in claim 38, wherein said first tube inside and 
outside surfaces are formed of said first material. 


40. /A catheter shaft as recited in claim 39, wherein said first tube is formed of 
said first material proximate said bonding region and distal of said bonding region. 
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41. A catheter shaft as recited in claim 40, wherein said second tube has ^ 
proximal portion proximate said bonding region having jm^puteide surface formed of said 


first material. 


42. A catheter shaft as recited in claim 40, wherein, said second tube is formed 
of said first material in said proximal portion and formed of said second material distal of 
said proximal portion and has a transition tie-layer therebetwegaC 


43. A catheter shaft as recitedifi claim 40, wherein said second tube is formed 
of said second material, said second/fube proximafj£6rtion includes a tie-layer disposed 
over said second material and an/Miter layer o/said first material disposed over said tie- 
layer. 

44. A catheter shaft as xecited in claim 40, wherein s&d second tube has said 


inside layer formed of said second material, a tie-layer disposed over said inside layer, 

^said first materiaUdisROSed over said tie-layer. 


and an outside layer formed 



k aft ajs recited in claim 40 y mierein said second tube proximal 


45. A catheter si 

portion is formed Jf sdid first material and said second tube distal of said proximal 
portion is bonded/to said proximal portion and has an inside layer formed of said second 
material, a tie-layer disposed over said inside layer, and an outer layer formed of said 
second material disposed over said tie-layer. 
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46. A catheter shaft as recited in claim 49<werein said second tube proximal 


layer disposed over said insid^layer. / ^^^"^ 
47. A catheter shaft comprising: 

a first tube including a lumen, an inside wall surface, and an outside wall surface; 
a second tube having at least a portion disposed outside of said first tube, said 
second tube having a lepgth, a lumen therethrough, an inside wall surface and an outside 
wall surface; and \ /7 


a bonding region bonding said second tube outside wall surface to said first tube 
outside wall surface, said second tube outside wall surface being formed of a second 
material for a majority of saip second tube length, said first tube wall having a layer of a 
first material extending for aunajority of said first tube length, said first material being 
different from said second. \ 

48. A cathetbr shaft as recited in claim 47, wherein said first material includes 
PEBA and said second material includes polyethylene. 


and distal portions have an inside layer 



27 


